Anterior pituitary dopamine receptors. Demonstration of interconvertible high and low affinity states of the D-2 dopamine receptor.
The interactions of dopaminergic agonists and antagonists with binding sites in bovine anterior pituitary membranes have been investigated with radioligand-binding techniques and computer-modeling procedures. 3H-labeled agonist binding is stereospecific, reversible, saturable, and of high affinity. The rank order of catecholamines, phenothiazines, and related drugs in competing for 3H-agonist binding is indicative of interactions with a D-2 dopamine receptor. Both agonist/3H-agonist and antagonist/3H-agonist competition curves are monophasic and noncooperative (nH = 1) with computer analysis indicating a single class of binding sites. Specific 3H-agonist binding can be completely inhibited by guanine nucleotides. GppNHp us the most potent nucleotide followed by GTP and GDP which are equipotent. The equilibrium binding capacity for 3H-labeled antagonists is twice that for 3H-agonists. Unlabeled antagonists inhibit 3H-antagonist binding competitively and exhibit antagonist/3H-antagonist competition curves which model best to a state of homogeneous affinity. In contrast, unlabeled agonists inhibit 3H-antagonist binding in a heterogeneous fashion displaying multiphasic (nH less than 1) competition curves which can be resolved into high and low affinity binding sites. In the presence of saturating concentrations of guanine nucleotides, however, the agonist/3H-antagonist curves model best to a single affinity state which is identical with the low affinity state seen in control curves. The binding data can be explained by postulating two states of the D-2 dopamine receptor, inducible by agonists but not antagonists and modulated by guanine nucleotides.